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Abstract of JP20001 35085 

PROBLEM TO BE SOLVED: To obtain a new 16S rDNA gene of Pseudomonas alcaligenes KB2 strain 
having a specific base sequence, and usable for rapid, simple, specific and highly sensitive detection 
or the like of this microorganism useful for environmental clean-up or the like. SOLUTION: This gene is 
a new 16S rDNA gene of Pseudomonas alcaligenes KB2 strain, and is used for rapid, simple, specific 
and highly sensitive detection or the like of the Pseudomonas alcaligenes KB2 strain capable of 
degrading a hardly degradable compound such as an aromatic hydrocarbon and an organic chlorine- 
based compound causing soil pollution. The gene is obtained by constructing a DNA library by using 
16S rRNA prepared by a conventional method from the Pseudomonas alcaligenes KB2 strain, and 
screening the library by using a partial fragment of the 16S rRNA gene of a known Gram-negative 
aerobic bacterium as a probe. 
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(54) [SfcHi©^] 16S r RNA&£^Rtfjg££?tp©DNAgB?!]£ffll>fcP s. alcallgenes K 
B 2t*©&fcH& 

(57) [Sift] 

[KB] WMpoIMWWc. LfrfcJBKJ: < S' 
■f**8c£itf!W-4£i:. 

IMfc^m is*- f^x ■ rivij y y*x K B 

2tt*»fe#|f Uz 1 6 S r RNAitfirPOigSffiJlJ*^ 
fflV»TKB 2«tf>jtfiW!S«^ttfcJ: 3 . 
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immi ] mmmmm 1 ?>mm\tt-$ 

ZZtZtmbtll 6S rRNAafirf. 

( a ) iE?ij^i2?ij#^ : i commmL tan ( b > 

imM3 ] yi-KttX • 7)Vij v y** ( P s 
eudomonasalcal igenes) KB 2$ 
<7)ftthl6S rRNAitfirfttajffl07 , 9'f'7-i 

*1 **v^ii*i4»^)ijj(|fc:»LT, milBi 6S rR 

[fs*«4 ] liners v-k tTWffliirffi^ttBw* 
1 0-5 oumcomx'h'o . MieT-D-T'^ it*ijjb 

*Tfg&&$# 1 0 £2ft>6ft*ttffiR& T'^^$ SrlrT 

[ MS* 5 ] gfmSr^^r^^&lA'llfflfift k 
IS^IKraMlO^!5r< k i> 1 osWHASfm^II* 

*S£^!B$*ffi<%J«3r< k 1> 1 iiie^Brfr^ 
5' *Silt^A$^TV^it*3S3-5<7)V^-rtlMc 

ki^fig&gfffttf. V**yim. 2, 

7 x^yuas* fctt ^*:f * 5^ xy»*-ca *it$jg 3 ~ 

a-F^X • 7Ar#\)y*X (Ps e udomo na 
s alcaligenes)KB 2ft(^)f fS 1 6 S 

[ffi^9 ] >- a- Htt X • 7)11} V y*X K B 
2ftc9#ft?)Wil£, Wfc^-fh 1 6 S r RN Ajf 

e^oro-xt «t o &as-r § z b x-p ifet s ^ * - f 
* ^x ■ r/k* >j y** k b 2 mnmiMjmx'h o 

T, Boiern-ykLT, ft*Jl3~7W^-fii*Hcl5 
StoMfrK"?:fflv^,r k £*ffik^£8it!;fri£. 

b 2*0#s*flr*i£, m&mth l 6 S r RN A 
a- Fttx • r;^ u y*x k b 2 aco«aj*jfe"c 



WITy 4 v-k LT . M£Jg 3 - 7 <9V vffuWdBB 

immm n$m 3-7 \,z%morxv 4 * * 

( 1 ) ~ ( 4 ) *>ig : 

( 1 ) iyjL"~ F^-f X • 7/1^ U ^*X K B 2»0# 
£^&£&ffltfc^lim£Wf SIS. ( 2 ) £S 
WBtT. 8^*<GH*o»&W!i3£ff3lg, (3) 

«K«<^*5SRK*ff dig. ( 4 ) IS ( 3 ) Tit 

kiwak-tis/A-H^t^ • r/i^yy*x kb 
2«o^aj^. 

[ 12] 7°7 W V-<0#5gRlE^P C R ( P o 
lymeraseChain Reaction) fet/Z 

xmxm 1 1 fcimmttiirm. 
immmttffiii 

C0001] 

immthm^m] wjti^A-F^-^x • 7 

1) y^>X (Pseudomonas alcal i 
ge ne s ) KB 2t|ctf5#)t8it/Sl 6S r RNAjl 

k b 2ac^fflfc*ffi^«Hiea»Bffr*i j:tif-e<offljfctc 

K B 2l*<7)^tBafc^f s i> v>x-hh . 
[0002] 

r^k'^HJim^-fb*^ *4v^ihU^ooxf-i/ 
y=5r k'^«8ig*^t^i^ k'tc X h MWi 

i> k Q4jQB(cflEa t T n < tt»tf)W4*«a! < *>tiX 

v^. ioawwiaft«kLrtta^<o«iaftWfir* 

htm. mmx't)*). mwtemizmm-hbcDxn 
z^ztiztoix. mmtzfrfrhzzh. jtfwt, 

[ 0 0 0 3 ] ±iB^a^w#a^wtr. 

m% < wt¥T.m% t'x-m $ fifc****?* 0 , 

5r5i§^^ tx^h^m^i^m^^mmmt^m 
%mmmte&to*$m h z. 1 tfx-% hmmm 
^ftmtix^xti*). zix^m^wmm^ih 
mmxzmhmmt^x^h. 
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[0004] ko*>tt. Y x )9uux.^-vy^mm<r>m 

0 , $> l V Mi h U ? o nxf U ytfjgp^fj^ft* 

-F^^X • T/^U^XKB2ft (FERM P- 
1 4 6 4 4 ) ffb U 7 ooxf-l^y^^^pjfgt'ft £ ^ 

^#&mzm%mt ixfcmzitx^Ktzwzu, 
xit^mizmzmom. mm. mm. m 

IX^K^bmWMMb^l. z:tLt><r>mm*M& 

ix^<fzMm, mtthmmiRmz®iii?z>z 
t tfx-% h^m<r>m±tf<m^*jxx'$> s . 
[0005] mmmmmirmi ix . m«mm% 
m%tfm^t>ixx^&. -mmzimmimizxm 

<m^ti&t>\ mttzmoz-itWi'imiRmz 

*im%WX$>Z>±.Mlcr>KB2mi§£. *f3-W* 
f3-^- 2 , 3 - ^y^-'t- tffcj: S^l^T' 
$> 6 2 - 1 F 3 y^-b S t H«0|f £<93f 

hztiiX'Z-r, mmzmm^m. hh^iMVzm* 

osmmmmi. i^^^mumx-hmm 
m^^t\ ntwmwmx'ViWmtfb^tz. 
[ooo6] tiz. mttmmmmmbim 
mmmttz\twtmx'7^vL®nzm\^h-m 
t^tix^htf. znmiimwmhMzftni.z* 
mvfrfrh&t . $mmmm i u ^ f iz z < tx 

[0 0 07] z-tih^imz^hh^ttx. £«a 

'J ? Y7v4 V^47-u-^ £fi) 

y*V--?;URNA ( r RNA) (i^tCfeV^T^ 

lZb^Xit$m£<QmZtlX^Z>. rRNA^tft't 
16S rRNAKo^Tteffi^jtA/t'fc'h 

6S rRNAtJia^04%T-*ai:ffi#$ilTV^ 



&-?t&9. za-miiznm?z>t:#>Mimbi-s>M 

I<7)16S rRNA. ftSUi ^Oitfis? <0S2ffifl! 
[0008] 

ffl&m<o±m*xm&m*mv:mm&<mm 
h, wzMznm.mmmztkta. w-arc&i* 

&&tmm:b^&mmtf%<. ±m^x-mm 

[0009] *lffiHtt±E«!*Kflf<oiHifcii**$it 

fci<o-c*o. -e^amffla. i»s**o»s«(c, t 

*»t>SKJ: < S^a- K^E-tx • T;P* U K B 2 

[00 10] 

(Pseudomonas alcal igene 
s) KB2» (OTs m^3KB2ft^:V^o) 016S 
rRNA«e?*«ilttSft.4. <I«1 6S rRNAil 

Bffommmzm^ ^x , k b 2 ^ita^x^w^ 

±Mi(0 1 6 S r R N A&Brf*>1gMffltZ&}\, ^X% 

t>tihru~?-b Lxmm*sm%\ o~5 otg*o^ 
&mfrb%micoizummxT<?)%zni>0b ixm 

Ztih. Z<D774~?-tMSJ'a-7bLxmmZii 

b m&sim%m#mx+i - 1 cm ^oaa^ 

fOT LTHfcSWWWrK b 2m<?>mtHmb%$>. 
[ooii] ^fe. dti^r^"* -?-$>.g, 

omfrS&t ±!BW7^-. »iL<{±2g£0a 
^t>€*^=5rl.7-7'f-7-Srffl^-C. wxtar. Tie 

( 1 ) ~ (4 ) oxmmm hzbzmbt&ba 
x-bh. 

( i ) kb 2ft<n%mw&Lt^wm*mmL. 

( 2 ) jgsityBtT, 5m+tfoE*^sfi»i(aa^ift\ 
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mi itzmm<r>wm&i?r\\ ( 4 ) is ( 3 ) 

[0 0 1 2] ttz, ro-^WfflUfe*jfiffiBKJ:4K 
[00 13] 

( K B 2$ftf) 1 6 S r RN ASfS^F ) *«fflfc*JJt4 
16S rRNASf^FiiKB2»*^#g|$iX^ic7) 

■c* 0 . *««fctJH-i k b 2mz\i*<7&mzmm> 

0. gf£#-fiiFERMBP-5 3 54T'fc^. 4fc, 
i«»*»fe«W(Hi, WilfWBPPO 8-1 54668 

[00 14] *»!Bfcffi4KB2«t01 6S r RN A 

a^ptt, Bwa*>BH#*: iojg«iB^j5r^-rsi, 

tltehOX-hh. ZCOI 6S rRNAjtfiHPOtf-f SJS 
SEJIJUL KB2l*02fEi 1 X^#S^fflC^^|±i^ 

C\<7)1 6 S r RNASf^c^tf SiSSiEJiJkfflfflW 
[0015] (aBBBffr) K B 2«cOfifS J FI^W^a 

tt&smtwfhz.btfvzh. set. do^si* 

K t'Srt)*), ttatfttte-f* 1 6 S rRNAjtfi? 

commn taut vmwm t <m%mx<m&? 

[ 0 0 1 6 1 . uwsre : 1 «)«0is5ii*fc«i<e^ 
wmmtthwmm. mru-vb ixm 

JttitfPs. put i da. Ps. aerug 
i no s a&£:V)P seudomona sflsfiSk ±S 
J:DJ:<#8i§*l!>Bu rkho lderi aJSSJS. 
Alcal igenes fISIiiu Xanthomona 
sKSBlL Ag r o b a c t e r i umJKHfk Ent 
erobacteriacea eHHHj. Ac i n e t 

o b a c t e rmm%i'izm&<ryj?%^mzmtR 



J-?-cr>m&. 1 0-5 0igS<0£$tf>i£>a*J?4 1 
< . 7-o-7<7)i§&Ji l 0«*<OftS*»^ttai«*i: u 
T^)#lgS EJ>J ( 09^ tf , 1 6 S r R N A Jtfis? <7)± 

[0017] £*i4><o«iaBffrft4v^iitoa54M«affi 

fci: iiffiBKIi*0lfcEtt^*& itfiJ£gG4£ 
<04*7^-7*fcLTflll^£fciWea , >4. 

co 1 i^twwiF(:;D-^/u mmm 
<miz77x$\*z®fRL. m&Lxnmtz>zti> 
*imx-hz>. 

[0018] ^mizmzmmmmzmmm 

RfEt^#^#^4t^i:#i^>ixl»3' $iltfi&f* 
3S?#>$r^ i 9 fcf 4 j&\ * 4 Wifc -> T fc IMC 
*#>4£i:##*L<. JOffafcttS' 
H#&4J:ofc-f4. 

[0019] dcoi a 7*5 ^-ifciiro-T'k 

x\ Tyj -i-zmmuzmsiz'tfotiriir, mmttz 

v-<wmmzmm^®m&t>&b'zx'i> * vw. 
^rirc*<itf5' *«*w4Lv^. 4^. 7*0-7***1 

[0020] ( mm 4 fciifflffifift t «f^«nr&arf» 
b'nt>m^xi>£\,\ #mmmmmx'wmm*j 

SbCIMfSr^lbff^n*. 4fc. 

^-T4^«5:f ojfl immmzmmmmtiitz z 1 1> «r 
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CO 0 2 1 ] fM 'yf-A^yy^-b'-xa y&i: 

-mK^atx-hh. 

[0022] ( r P-7*JBvxfc&afl6 ) 7'a-7"Srffl 
3 f-f WW 7*'J r^f -fe'-i/ a yffi, i n 

s i tuJ\47V?4 ■*£->> a ymgimmt&zttf 

X'% , ^fcJS t TiJW>flIH&£jFiIffl LT 1 6 S r 
RN A»ep*s ^li*<7)f-fc#j£§*ifc&#l£ij fc <?) 

fid =5rfe. ii#<OA>fyy^Hf-^ g 

-5^3>'RlEa^«iaj*fifo;i:*«t , S&. in 
s i tu/Wry^M-fef-i^yfcfcVvt*,, #&bj! 

K> >M 7*y r-r -fe'-^ 3 ymm>f$%ik<r>tzihi ( z?y 
l fc k b 2 ^^Uifcaffl-rs vi t tfx-% h . 

C0023] (TyJ^-tfi^titilftm) ru-y* 
J: 4KB 2ft«ottaj^)fl!KOSi««, 7* 

fc«»Brfr&r5-f'7-i:UTfflv\ mmttl 1 6S 

[0024] J: 9ffi UWfc LTtt. f££t£J:3& 

fi+0«l«Kllrfr*ii«t h PCR(Polymer 
ase Chain React i on) SJMHit^ 



m%&mmxztvt:i><7), 2m<oryA-?-tuzm 
[oo25] twttzxh kb 2 umm^mitmn 

ti£o ttmtz i 4 7'7 A , tf * L < (i 2 S<7)jffl 
[00 26] (1) KB2ft<V%m®ftLt:\ l ym* 

wnu ( 2 ) jewKjetr . umnmvwmitim 
zm\ ( 3 ) m®*\,z±.izTy4~?-*mz-774~? 
-zm&t uztmmnwm&m^K ( 4 > is 

[0027] zzx\ ryjv-ttmustzxvmm 

v^U Mft?mmKmizi5^Xl:ii?ti<D7yA~?- 

izmmmmxix&z. mmm&mumzm® 

rtfn-xt-x. ^yr^y/ut- 
v-wzmxztiK&&&mmmmx'& 

Mfibtfltih. tztHf, t'*l-ytfmxZhfz7y 

A-?-frl>(OPCRmmffim-&MZ. XYU7V7 

msi-zumtfimztixm. ammtwmnn 
^mx-m^mmizm^ttmmmzmta^tii. zti 

i;*7A v b-rx-htiii. wttw&zmfctttiti 

X^L. tztu$£*i-yx'fotiti7t'i;y-mmi&£ 

v^AMPPD4^awi:as$-ii:, few, m.m& 
mzxmm^mxw 

[0 0 28] tit. afi^^HMiaSfcfflv^BW, R 
#s *l6B>lt3*3{t4^K»ffr(i. g^^PCRft^lJffl 
5rfflV^4 i t t'K B 2 &0&aj£ff 3 ^ t tfX'Z h t <7) 

[0029] 
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imm] mm 1 

(KB2&C016S rRNAitf^JWo-xy^i; 
r R N A X 0 , JilTO 2 OOftffl&aE*! jgtXffi L 

fc. 

ffiW 1 : 5' -GGCGAACGGGTGAGTAATAC-3' : 2 ) 

U?lj2 : 5'-aTCACCCCAGTCACGAACC-3' (ffiW#^: 3) 
[ 0 0 3 0 ] gtfij 1 j&»6*4£j£D N AfciB3»)2*»<o=5: 

fcLT, KB2tt*»6JKfefcJ:>3WKUfcDNAt»U 
TPCRiff-jfc, iWIS*tfc»l • 4kbcDDNA8ir 
fr*, r?XSHpUC1190Hinc I Ittffiffi 
ffiWfAU *B§«JM 1 0 9K»««»tfe. 

[0031] ^«isgi&S:. ryeyyy, iptg, 
x-gai i-ttt^mtt^mL. 4tfcefe3D 

fc. »1. 4kb^>DNABffrAWA$<l'r^4«l*8l 
*.79*$K*3ftU JJEPCRBr^sfeSBtfMSSS 

il»c016S rRNAcOi&gltfiJiitSSU: 

(iKB 2«*>1 6 S r RNA»fti»lJ"C»4k«€L 

fc. 

[00 32] Kfc, PCRt«6L*V^ ^feR<016 
S r RN ASgf n-zy/^aT<0 J; a o 

5 a u 3 A I 7#u-**0HJKiHH 
£ J: 9 9-2 3*oig£*firfr£#8t »»U 

<0DNA|Jr£-£A DASH I I (STRATAGEN 
E ) COB amH I fflfllftfcffALfc. G i gapac 
k II Go 1 de xt r ac t ( STRATAGE 
NE) fcJBvvt. ^yt'hn^.y^-^y^^j;D7 

fc. - <IT\ ±IE 1 6 S r RN AJtfi^P^8fffr5:r 
o-7i:fC. KDNA5-f7*5y-a»&7"9-?>vf 
7y74-fe?-y a yjfetcJ: *)m.7 t-V<F>X7 y-x 

y/^fTo^. iitt7r-5;tt5oo«Ki«ue«« 

«ft-b^A»JK4jSifetJ: 97r-y*DNA£f|§SL 
fc. 

[0033] «aiSJ9<0»^ttBa8«fe^ a-y , l 

6 s r rn m^nm\mmmmmim ix 

ftfclWo-yfcfflvvcffofc. Xifett. 7*7X5 H 
P UC 1 1 9<0H inc II 4ffi8tt£$£A«> 1 6 
S r RNAjtfc^£y?n-xy/cDg N Exonu 
clease I I IiMung Bean Nucl 
easeCi 9aHWfc»ALfc. >Iil^Wg®^^ 

5U:fc£$fl*:K.B2ftc01 6S rRNACOiMSffi 



[0034] $mm2 
muz. 

[0035] t-f. %mhtwmm&t&it*jm 
%®m s ^'ftii>m?,ztix\,^i>(7)\*, DNAgii 

£fijt$^T^381A (VN-dfyx/y?-) fcfflvvc, 
*X*7S:5M hmt,z£*)0. 2/xmo \ Xf-JUX'S 
&%m\ OPCH-hVvif (;\-dfyx/y?-) £ 

[00 36] ftWHft&tifiSfl&flefclteiirtt 

fflfcr s /mmxuz* y ^7 ? y*^- 1* t 

u zmmmmMzm^xmm&hw&wm®. 

fct&£-*imm$mA itz . OT:f«(3^t. 

[0037] 5' *J8fc7$7g££Abfc*y:f*:$' 
yjj-f-K : 5' -CCTTCGGGCCTTGTGCTACTA-3' (K#l##: 

4 ) ay^mt. mttzx o^mmzx <o 5 • *s 

fc:ftSW)«S(c:w*&ttC) fcftJnLfcfiL TS7U 
y? 1 I (v\*-*yx;y?-) ^S^fcftiD-fSii:^ 
J:0ffv\ £jfcR7«, OPCtf-Mi-yy'fciDfSM 
Lfc. f^y^ti, jaT«0J:3fcLTffofc. 10. 

d. cots y-ft* y =f * ? y*?- 1 0 v uz s 

1M NaHC0 3 «Il Ou K *30ju 1. 

I/2 0x£g//x icot*>rf-^;u-N-t b'n^y^^y 

y-f SKXXf/l/ (BRL) CODMF?£$£50/z 1 in 
G-SO^fifrfcLfcy^jflfcW, 5 0mM TE 

ab (S^Kh'Jx^yryt-^A) (ph 
7.5) tigaiL. ft*w>e-^*«»«@<oa. te 
^»?s(pH8. o) izmmitz. 

[0 0 38] 5' «Cy-bn7i^ (DNP) 
zmkitz* y ^"7 ^ y^-f H : 5* -CCATCTCTGGTAAGTTC 
QGC-3' (EJ"J#^: 5) li. h'^yg^cOi: & 

mz. trans' tt&izTsymzmxLttviz 

9l>tt\ : tLX&&&£immZ'fir,1z. ZWXdtz 
LXWZ2 0. D. c075 7-ft^y^5^y^h'*?i 
ai80*tl(C, 1M NaHCO 3 *^?K20^ l & 
Mt. ZtllZ5% (v/v) is-yu7)VJtuKy-*£> 
<7)3i?J-)Vmm 0 0/i l &jDt37'C-C'2^M 

?g(pH8. 0) fc»J»Ufc. 
[0039] HS6093 

(7O-7C0PI?) 3' 5|d|fct**f-ya(»*»XLfc 
^y^^yjff-K : 5' -ACGGAACGAAAAGCCTGGGGCTAATAT 
CCCCGGGTCATG-3* <itfl]#f : 6) $:HSt/i. $>f?^ 

W>3* sfeiS^fsJ-f-ylMISilTV^. 0. 5jumo 
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l*y-/K93' Biotin— ONC PGfiyJ* (C 
LONTECH) SrfflWt. tfT-tfrSTM 0 

'J>yx£fflWCffIL £G9*)& TEH®$( P H8. 

0)te?§ji?U:. 

[00 40] HJfef?lj4 

B. cepasia KKOl^ P. putidaB 
Hft, P. aeruginosa (IFO 308 
0) , P. f 1 uoresc ens ( I FO 1416 
0 ) s Alcal igenes faecal is (I 
FO 14479) , Xanthomonas mal 
tophi 1 i a ( IFO 14161). Enter 
obacter c 1 o a c a e ( I F O 1 3 5 3 
5),E. coli JM1 0 98KD1 08<9*BlnfrJ8 

[0041] OS. JMlft&tfKKO ltfclii:ite3I 

T*)bt5*)X't>h. 
[0042] JMlft: 

SffiB :^7^1^10H, 586#t : FERM B 

P-5352 

KK0 lflc: 

W6B : ¥Jfc4*3fll IB. 5816*^ : FERM B 
P-4 2 3 5 ( P s e u d o mo n a s cepaci 
a-KKO 1 b L-T^lt) 

[004 3] ifc. 7?>rv-U3SifcW2-CS!*U:2 
a<7)7°7^-7- : 5' -Biotin-CCTTCGGGCCTTGTGCTACTA-3' 
Rtf5 ' -DNP-CCATCTCTGGTAAGTTCCTGC-3' Srffl V . PC 

[00443 sopmoiA i aKajjer^ "7- 

*t 1 -fo. BSfc&tittKJ&KffiK* 5ju 
1 , H#te»tt*>dNTPate»jK£5*t 1 % «RDN 
AS: 1 0 n gjpt . $ t>£*ZmtXRjmm£&i: 5 
0/z 1 bit:. ZtllZ. Amp 1 iTaq DNA p 
olymerase (Slit) Huni t%Ut. 9 5 
X:£imiX5ftmmi1Zfc 9 5'O2 0&\ 5 5 
■C-3 0IK 12Xl<>om\*H'?)VbLtz?>Q+M 

tz. Km. 50vl£*)2u\ £#KU 7tfu-Z 
A'yK#HBT'£fc. iiT, ffi0>98tf>B*teiJVvC 

a. ^fr%hM^tmmi>t^tz<tkiiithzbttX'Z 
[0045] mum5 



(KB2»07 , 5-fV-fcfflV^«iaj ( 1 ) ) &ffi(H4 

fcra«(cLT, i onm<r>&mffl®£*)DNA*mii 

[OO4 6]£lt0!2'CMHLfc. 20 P molAl 
jliS(7)r 7 -f 5 ' -B i ot i n-CCTTCGGGCCTTGTGCT ACTA- 
3'at/5'-DNP-CCATCTCTGGTAAGTTCaGC-3' tl 1 

mi -to. mt£mn&umm&5u 1 . it^teas 

fM>dNTP8te»»fc2jti 1 . K8DNA3:KB2# 
(* 1 0 p g i s flKSBBfcOWCUl 1 0 n g SrjDt. $ 
fete*£Jo£TRJ6»»£*£ 5 0/z 1 k Lfc. £*i 
t> Amp 1 iTaqDNA polymerase 
(Sffit) Sr 1 u n i tJOi. 9 5'CteMSLT 54MSI 
«J*Lfc»s 9 5'C'2 0i\ 5 5'C-3 0#\ 7 2*C' 
6 08* 1 1M ?/t-£: Lfc 3 51M ?;KORl6S:frV\ 
B6»Sfete7 2*ce5#Hlfi»Us. £*>RJEE£$fc 
ZXVytiyMzfrYt. *%&7y 4 f-ZmZUz. 
1 0 0 4 7 ] * H/7 h T t'y>i^l:7>f 7 P7V- 
hlZ. 0. 15M NaCK 0. 05% Twe e n 
2 0£*tfTr i s-C \MffiM (pH7. 5 ) 5r 1 0 

o^/ 1 jniTfct . ;<iteRje»<o±ias^«[* 1 o^ 

lint, £ffl3 0#HI«iItf>SL ±lfi^ff^5 0 0ju 1 

T*3 mffift Liz. cititer;^ 'J tt7 *t.7 * *~ <ffl 

^$iDNPSift*±ji<7)^s?s-c'2 o o omzmuz 
i><7)i i o 0 m i tat . MS 3 otfistwtoa, JJB8 

«S»5 0 0Atl-C3|HliJt»Ufc. ^ilte. 4mg/ml 

oajrciM^x^y-^rsyswateSJSL^ p 

--hP7x-;l/U>'g^^S:10 0/x ljni.. MS3 
04HBBSa^a, v-f 7oru-h'J-y-5:fflV^-C4 

0 5nmtf>(R3fcS£8J6W:. KB2fttefc 

•fhzbtfx'^tz. zzx\ m<n9u<ommzt5^x 

it. rtv77yVy\zmm<7)®.m*-tlzbb'&~>tz. 

[0048] mmM6 

(kb 2^7-7 -f^-^fflv^tn (2) )mmm4 

bftmzlX. KB2tt£*)DNAmmitz. ZtlZ 

ixrozmmfmsi. Ki&kftx p c Rte« viz. 

[0049] mtm2X-mMl1z. 20pmol/wl 
WUgCOryJ-?-. 5 ' -B i ot i n-CCTT OGGGCCTTGTGCT ACTA- 
3' St^5'-DNP-CCATCTCTGGTAAGTTCCTGC-3' ZZtit'tl 1 

m i -to. tmizwtfv>mmmmz 5 ^ 1 . p^^m 

ft<OdNTPfi^»«*2ju 1 , KSk LTKB2<*J: 
OPS^U^DNA?:, 10pg. lpg. lOOfg. 

lof stat. $ fete* z$ntxKmmm±mz 50 m 

1 kt?t. ^lilte. Amp 1 iTaq DNA pol 
y me rase (SSit) $r 1 u n i tMt. 9 5'Cte 
ta&LX5ttffi9mitz&. 9 5*C-2 0#\ 5 5'C-3 
0^\ 7 2°C-6 0^$rl-9--f7yPkt^4 0^7^ 
<7)RfE$:ffV\ RIS&$ fete7 2X:"C54M8lfilfflLfc. 
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[0 0 50] ZhUTbTWyfflfeitVj ?uT\s- 
0. 15M NaCl. 0. 05% Tween 
20£-£tfTr i s-C 1 tf flfig (pH7. 5)*10 

Hul.mU3 0 ttffi&WcO^ _tJM$ 5 0 0 /x 1 

i o ou i jni. oftmrnm.. htm. 

mWi500u \X'3mm Liz. Z.tO,Z, 4mg/ml 

<®mx i Mv'x^y-;ur $ ytmmitzmmifc , P 

--bn7x-;uu>il^^l0 0ju ljn*. MiS3 

0 5nm<083fcK£MJgU:. ^j&3L DNA*tfl 
Opg, lpg. lOOf gOfc^fcOWCW?^ 

izm t%m®.mm&n z t ^ . ; 

[0051] satw7 

(KB2tt<orn-7'SfflV^«iaj ( 1 ) ) H»J4fc 
U\ 1 0 SBOgafflBJ: 0 D N A L 

■yh§tg(BRL) ^ffl^Tljtzg-fo^nyJB (T 
ropi lon-45. Tropixtt) fcTn -y V L 

•y^fcAit, 7*Wvf 7*U ?A -fe'-y 3 y?m ( 6 x S 

sc. 5xfy^>uhmm. o. 5% sds, 100 

jug/mlSStt^ffrPDNA) £3m 1 Jni. 6 0*C 

-y a >18»K:|Sit0l 3 tlilS U: t$j->mn* 0 d 

Z?U%j-V7°a-7 : 5'-A0GGAACGAAAAGCCTGGGGCTAAT 
ATCCCCGGGTCATG-B i oti n-3 ' £ »gfctt0)fcfc 1 0 0 n g JD 
*.££>?))£ 3m Un*.. 6 0TrC2Kfflpvf:? r y^'f 

KOffiU 6XSSC, 0. 5% SDSSi5SlV»t 
6 0°CZ'5%m^3®imUz. Iffllitfy?^ h 
(Tropixtt) £fflWC s 7*/U# Utt7**7 

[0 0 52] ■eofem. KB2«DNA^n7hU 
[0053] ^5SM8 

(kb 2^7-D-y^^ai ( 2 ) ) mmM4iz 
tmcr> i offia<o#amni£«£(c j oritur, o . 

: 1 

Itflj<7)^$ : 1 3 9 0 



lMo/Jithu^swa (phs. o>-ca»« 
a, iM«R*«^r-e*i«i<offlBD6 j 2 x 1 o? c 

e 1 1 s/mlfcftiJteiRLit. i^iofcLTP 
I!Uce»M5 0// 1 (;6%o^;UAT;Prt Kjg» 
£5 0^ itntwmffiML. o. i%-fe'7^-y. o. 

3 0^ 1 £»TU JMfcLfc. Kfi*H«LfcA9-f H 
9 0%;<?/-/k 3%^AT;i^rhH?§ 
mil 0*HSH»K«**?lfflgLfct*, &*Ti5fci#L 

[0 0 54] JJe^£frofcX5>f 5 0 

mM NaBH 4 £#tf 1 OmMTr i s-C 1 Jfffjff 

( p h 8 . o ) izm&x-3 ottm. mmmxizit: 
wkx-ffift. fi$eu:. 7°p-7(isi]i6eaj3TisM 

Lfcb**f->«|ftt 'J 9 : 5'-ACG 

GAACGAAAAGCCTGGGGCTAATATCCCCGGGTCATG-Biotin-3'{^ 
F I TC (Fluorescein isothioc 
y a n a t e ) h l/7h7t y yJJ W> 

-frU^-f-tf-^sMWK (0. 1M Tris-Cl 
WMW. (pH8. 0) . 0. 75M NaC U 5mM 
EDTA, 10%K^T^h^y. 0. 2% BS 
A(Bovine Serum Albumin), 
0. 01%iKU7T-;H8) X'5ng/uimJ£bL. 
30m l Zmilz. Y?yX*$m&>%fflz 
AilTv 4 5^ l^^jS^Mm^T'tfoTt. 
[0055] MJ5f^ SETIfI(Tris-Cl 
(pH8. 0) . 0. 2mM EDTA, 30mM N 

ac i ) x**?A v?7x*mv. mmtmrcmzco 

[00 56] 

imam] *me>mfflim. k b 21*0 1 6 s 
zrt ixmmtM. k b 2tia>wammzfTo z 

bWX'Zk. 

[ 0 0 5 7 ] i fc, *»B^fc i SKB 2«c0^tH7^ 

[0058] 
CSMa] 
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mm : 2*m 
hxui;- : mm 

: S^a- H*** • T;^ 'J y** K B 2 ft 
EW«)*!N» : 1 6 S r R N ASf5? 

te^j : 

GGCGAACGGG TGAGTAATAC ATCGGAACGT GCCTAGTAGT GGGGGATAAC TACTCGAAAG 60 
AGTAGCTAAT ACCGCATGAG ATCTACGGAT GAAAGCAGGG GACCTTCGGG CCTTGTGCTA 120 
CTAGAGCGGC TGATGGCAGA TTAGGTAGTT GGTGGGGTAA AGGCTTACCA AGCCTGCGAT 180 
CTGTAGCTGG TCTGAGAGGA CGACCAGCCA CACTGGGACT GAGACACGGC CCAGACTCCT 240 
ACGGGAGGCA GCAGTGGGGA ATTTTGGACA ATGGGCGAAA GCCTGATCCA GCAATGCCGC 300 
GTGCAGGATG AAGGCCCTCG GGTTGTAAAC TGCTTTTGTA OGGAACGAAA AGCCTGGGGC 360 
TAATATCCCC GGGTCATGAC GGTACCGTAA GAATAAGCAC CGGCTAACTA CGTGCCAGCA 420 
GCCGCGGTAA TACGTAGGGT GCAAGCGTTA ATCGGAATTA CTGGGCGTAA AGCGTGOGCA 480 
GGCGGTTTTG TTAGACAGTG GTGAAATCCC CGGGCTCAAC CTGGGAACTG CCATTGTGAC 540 
TGCAAGGCTA GAGTGOGGCA GAGGGGGATG GAATTCCGCG TGTAGCAGTG AAATGCGTAG 600 
ATATGCGGAG GAACACCGAT GGOGAAGGCA ATCCCCTGGG CCTGCACTGA CGCTCATGCA 660 
CGAAAGCGTG GGGAGCAAAC AGGATTAGAT ACCaGGTAG TCCACGCCCT AAACGATGTC 720 
AACTGGTTGT TGGGTCTTAA CTGACTCAGT AACGAAGCTA ACGCGTGAAG TTGACCGCCT 780 
GGGGAGTACG GCCGCAAGGT TGAAACTCAA AGGAATTGAC GGGGACCCGC ACAAGCGGTG 840 
GATGATGTGG TTTAATTCGA TGCAACGCGA AAAACCTTAC CCACCTTTGA CATGGCAGGA 900 
ACTTACCAGA GATGGTTTGG TGCTCGAAAG AGAACCTGCA CACAGGTGCT GCATGGCTGT 960 
CGTCAGCTCG TGTCGTGAGA TGTTGGGTTA AGTCCCGCAA CGAGCGCAAC CCTTGCCATT 1020 
AGTTGCTACA TTCAGTTGAG CACTCTAATG GGACTGCCGG TGACAAACCG GAGGAAGGTG 1080 
GGGATGACGT CAAGTCCTCA TGGCCCTTAT AGGTGGGGCT ACACACGTCA TACAATGGCT 1140 
GGTACAAAGG GTTGCCAACC CGOGAGGGGG AGCTAATCCC ATAAAGCCAG TCGTAGTCOG 1200 
GATCGCAGTC TGCAACTCGA CTGCGTGAAG TCGGAATCGC TAGTAATCGT GGATCAGAAT 1260 
GTCACGGTGA ATACGTTCCC GGGTCTTGTA CACACCGCCC GTCACACCAT GGGAGCGGGT 1320 
CTCGCCAGAA GTAGGTAGCC TAACCGCAAG GAGGGCGCTT ACCACGGCGG GGTTOGTGAC 1380 
TGGGGTGAAG 1390 
: 2 

WMV&Z : 2 0 

mm. : mt 

0<O»: 1*11 

mmmm •. 1 6 s r r n Aimmmm^mry a -7-s.n 
m-. 

GGCGAACGGG TGAGTAATAC 20 

mm^ : 3 

ffiWOgS : 2 0 

mm<m ■. tm 
mm-. i*m 

mnmm ■. 1 6 s r r n Amssmmsmr^ 
mm-. 

CTTCACCCCA GTCACGAACC 20 
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Efl<95$ : 2 1 

m<m ■. mm 
mm-. i*m 

SHtfyfHS : j^o.- v^i-z ■ 7)va u y** k b 2WSf&mr^^ v-bjij 

: 

CCTTCGGGCC TTGTGCTACTA 21 
ffi^lS^- : 5 
ffifltf>&S : 2 1 

mn<m •. mm 
mom-. i*m 

Kfl«>WI:£jSDNA 

ffi?9tf)#® : S^a- F* *X ■ T)Vt) V y** K B 2W$m?V* 
KW: 

CCATCTCTGG TAAGTTCCTGC 21 

se^is^ : 6 

RWtf>£3 : 3 9 
lE^J^M : 

1** 

hams;- : mmt 

Sfltf>S»:-&fiRDNA 

ffi?'j£>#$ : - Ft** • T/l^ 'J K B 2 ft^tilfflrP-7WJ 

ACGGAACGAA AAGCCTGGGG CTAATATCCC CGGGTCATG 39 



(51) Int. CI. 7 

C12R 1:38) 



F I 



T-V3-K (##) 



(72)fgHM if* » 



F?-A(##) 4B024 AA11 AA17 AA20 BA80 CA01 



S0&*fcfcffllZra*3TB30#2* *\ 



CA09 CA11 DA05 DA06 EA04 
GA11 HA09 HA11 



4B063 QA01 QA13 QA18 QQ06 QQ19 



QQ42 QR31 QR33 QR41 QR56 
QR62 QR66 QR75 QS02 QS16 
QS25 QX01 



